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[57] ABSTRACT

The present invention discloses a method for safely and
easily shredding a variety of material particularly material
having a low melt temperature and/or containing material
sensitive to high static electric charges, such as 1.1 and 1.3
class material. The method comprises applying a cloud of
gas vapor onto the shredding means to cool the shredding
means to a temperature below that of the melt temperature
of the material being shredded and to also reduce the static
electric charge on the resulting particles of material which
may develop during the shredding process. Further
described is an apparatus for carrying out the method.

8 Claims, 1 Drawing Sheet
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METHOD FOR SHREDDING MATERIAL

TECHNICAL FIELD

The technical field to which this invention pertains is
processes for shredding various materials, particularly mate-
rials which have low melting temperatures and/or are
aftected by static electricity.

BACKGROUND OF THE INVENTION

Many processes may be used to reduce the size of various
materials, these include chopping, cutting, shredding, etc.
Depending on the amount of material to be reduced, the
nature of the material and the final size desired of the
reduced material one process will be chosen over another.

In those instances where relatively small particle sizes are
desired and high volumes of material are to be processed
shredding 1s often the method of choice. Most people are
familiar with paper shredders or similar devices which
utilize reciprocating or counter-rotating blades which inter-
lock one another such that when a matenal 1s 1ntroduced
between the moving blades the material is shredded.

During the course of using these shredding devices it has
been found that, due to friction, the temperature of the blades
rises significantly. In addition, again due to the mechanical
“action of the devices, static electricity may be formed on the
particles of shredded material themselves, sometimes to
rather high electrical potentials.

It 1s desirable to use these traditional shredding processes
to shred certain plastic materials or materials which are
sensitive to static electrical charges. However, in view of the
above mentioned side effects of such shredding processes
such methods are currently impractical.

One approach to solving these problems would be to
introduce water or some other coolant into the process to
reduce the temperature or the formation of static electricity.
However, there are environmental concerns with disposal of
such coolants and in those instances where the shredded
material is to be recycled the presence of such coolant is
undesirable.

Therefore what 1s needed 1s a method for shredding such
materials while reducing or mitigating the effects of the
shredding process byproducts.

DISCLOSURE OF THE INVENTION

The present invention discloses a method for shredding
materials which would be detrimentally affected by tem-
perature or static electricity generated during the shredding
process. The process comprising introducing a cloud of a
low temperature gas over the shredding means sufficient to
cool the shredding means to a temperature below the melt
temperature of the material being shredded and reducing the
static electrical charge generated on the shredded matenal.

Further, the invention also discloses an apparatus for
practicing the method of shredding described above. In
particular, a shredder equipped with a means for introducing
a cloud of a low temperature gas over the shredding means
to reduce the static electricity charge created on the shredded
material due to the shredding process and to maintain the
temperature of the shredding means below the melt tem-
perature of the material being shredded.
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2
BRIEF DESCRIPTION OF THE FIGURE

The FIGURE depicts a shredding apparatus useful in
carrying out the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

Most conventional shredders (such as the TASKMAS-
TER® by Franklin Miller of Livingston, N.J.) useful in
shredding materials utilizing moveably engagable blades to
shred or tear apart material to smaller sizes may be used to
practice this invention. Typically, these shredders are con-
figured as shown in the FIGURE in which the apparatus
comprises a housing 10, containing a device 11A for direct-
ing the material to be shredded into the shredding means,
shredding means 11B which comprise two interlocking sets
of blades 12 (in this instance the blades 12 are positioned on
two opposing rollers 14 which are parallel to one another
and which are caused to counter-rotate relative to each other
by a gear box 16), which when operating sufficiently engage
one another to cause any material placed between the blades
to be chopped, sliced, torn, or otherwise reduced in size. The
material having passed through the blades 12 and between
the rollers 1s then gravity fed to a catch basin 17. Typically
these shredders are capable of shredding sheets of material
into particles of about 2.5 X about 2.5 inches in size.
However, the actual s1ze may vary depending on the material
shredded, the proximity of the shredding blades to one
another and the power of the shredding motor.

The shredder of the present invention includes a means
for simultaneously reducing the temperature of the rollers
and the static electricity resulting from the shredding pro-
cess. This means includes a means for introducing a cloud of
an inert, low temperature gas, such as nitrogen over the
rollers to cool the rollers to a desired temperature and to
reduce static electricity buildup. (By using the term cloud to
describe the cooling gas, this is meant to include a combi-
nation of cool gas and liquefied gas particles or a foglike
composition.) One means for accompiishing this is to have
a source of liquefied gas, preferably a large capacity dewar
18 or other thermally insulated tank, which is in fluid
communication with a manifold or other means capable of
distributing a vapor fog of the liquefied gas over the shredder
eans, in particular the blades or cutting means located on
the rollers.

As 1s shown in the FIGURE the fluid pathway 20 from the
storage container 18 of the liquefied gas 1s connected to a
valve 22 tfor controlling the flow of the cloud to the distri-
bution means. In the preferred embodiment the fluid path-
way is connected to a manifold 24 positioned underneath
and parallel with the cutting means. The manifold having
numerous openings 26 in its surface to permit the cloud to
exit the manifold through the openings in the surface. These
openings should extend along the entire length of the roliers
s0 as to develop a cloud sufficient to cool the entire length
of the blades to a temperature below the melt temperature of
the material being shredded and to reduce the static elec-
tricity charge to a desired level. The design of the manifold
or other means to create the cloud around the cutting means
or blades to sufficiently cool or dissipate the electric charge
is subject to many design criteria and may be manifested in
many different forms. These design choices would be known
to those skilled in this engineering art.

The type of gas used and the flow or quantity of cloud
metered toward the cutting means will depend on the nature
of the liquefied vapor and the materials being shredded. The
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actual materials and the operating conditions will vary,
however, they are easily determined through simple experi-
mentation.

The purpose of the cloud is to lower the temperature of the
cutting device through a thermal transfer of heat from the
cutting means to the gas/vapor and to cause the dissipation
of the static electrical charge which develops on certain
materials as they are shredded.

Although it is not exactly clear why the cloud is able to
dissipate the static electric charge which develops on the
surface of the shredded particles, and the applicant does not
wish to be bound by any one theory, it 1s believed that when
the particles are cooled by the cloud, water vapor in the
atmosphere is caused to condense in the vicinity of the
particles thereby causing electrically conductive pathways
permitting the electric charge to dissipate.

The process will have its most useful practice in shred-
ding low melt temperature plastics such as polyethylene, and
materials which contain electrically sensitive materials such
as rocket propellant or other materials which could be
pyrotechnic in the presence of an elevated electrical charge.

Typically, it is desirous to use a coolant fog or mist having
a temperature ranging from about +40° F. to about 0° FE
Many liquid gases could be used, however, due to environ-
mental concerns, liquid nitrogen or argon are preferred with
liquid nitrogen most preferred. It is preferred that the coolant
be used in such quantities and be capable of lowering the
temperature of the cutters to between about 280° F. to below
about 90° F. The material should also be capable of reducing
the static electrical fields which develops on the surface of
the shredded material to below 5000 volts. This will prevent
most pyrotechnic materials from igniting at these levels of
static electricity. Again the same liquid gases, nitrogen and
argon may be used with nitrogen being preferred.

The process is practiced by applying power to the shred-
der means thereby actuating the cutting means. Opening the
valve or otherwise causing the liquefied gas vapors to flow
through the manifold and thereby creating the cloud about
the cutting means at a flow rate capable of maintainming the
temperature of the cutting means below the melt temperature
of the material being cut and also maintaining the static
electric charge below a predetermined amount to prevent
ignition of any pyrotechnic material which may be present.

As a result of operating the process at the specified
parameters the material being shredded does not melt on
contact with the cutting means and thereby clog the cutters
and cause undesirable down time¢ to clean the cutters.
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Additionally, this process prevents clumping of the cut
material as it exits the cutting means. In addition by low-
ering the static electricity charge which develops on the
shredded or cut material to predetermined levels certain
sensitive or pyrotechnic materials may be safely shredded.
All of this being achieved without the generation of a wet
product which is less desirable from an environmental
standpoint as well as more costly to recycle.
We claim:
1. A method for shredding various pyrotechnic containing
materials comprising;
introducing the material to be shredded into a shredding
device having a shredding means for shredding the
material, and

directing a cloud of liquefied gas vapor onto the shredding

eans of the shredding device to cool the shredding
means to a temperature below the melt temperature of
the material to be shredded, and to dissipate the static
electrical charge developed on the surface of the shred-
ded material to below 5,000 volts.

2. The method of claim 1 wherein the cloud is formed
from liquefied nitrogen or argon. |

3. The method of claim 1 wherein the cloud reduces the
temperature of the shredder means to below 90° E.

4. The method of claim 1 wherein the materal being
shredded contains a pyrotechnic material.

5. The method of claim 1 wherein the gas vapor has a
temperature of from about 40° F. to about 0° F.

6. The method of claim 1 wherein the shredding means
comprises two interlocking sets of blades which parallel to
one another and counter rotate relative to each other.

7. An apparatus for shredding material containing pyro-
technic matter comprising;

a shredding device having a shredding means; and

a means for introducing material to be shredded into the
shredding means; and

a means for applying a cloud of a gas vapor onto the
shredding means thereby lowering the temperature of
the shredding means below the melt temperature of the
material to be shredded and to reduce the static elec-
tricity developed on the surface of the shredded mate-
rial to below 5,000 volis.

8. The apparatus of claim 7 wherein the cloud lowers the

temperature of the shredding means to a temperature below

90° E.
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